The synthesis of some new α-aminophosphonates (4a-l) was accomplished by one pot reaction of equimolar quantities of 2-amino-4-chlorophenol (1), various aromatic aldehydes (2a-l) and diethylphosphite (3) in dry toluene at reflux temperature. Products 4a-l were characterized by IR, 1 H, 13 C, 31 P NMR and in the case of 4g by X-ray crystal diffraction data.
Introduction
Organophosphorus compounds have found a wide range of application in the areas of industry, agriculture and medicinal chemistry owing to their unique physical and biological properties. Their utility in organic synthesis as reagents and potential synthons is gaining increased attention. 1 The synthesis of α-aminophosphonates has attracted much interest because of their biological activity and structural analogy to α-amino acids.
2 They also act as peptide mimics, 3 enzyme inhibitors, 4 haptens of catalytic antibodies, 5 antibiotics and pharmacological agents 6 and the analogues of amino acids, aminophosphonic, and aminophosphinic acids are of considerable interest due to their properties in agrochemistry as plant growth regulators and herbicides. 7 As a result, a variety of synthetic approaches 8 have been developed for the synthesis of α-aminophosphonates. Of these methods, the nucleophilic addition of phosphates with imines, catalyzed by an acid or a base is one of the most convenient methods. In our work we synthesized α-aminophosphonates under mild conditions without catalyst.
The synthetic route for the title compounds (4a-l) involves reaction of equimolar quantities of 2-amino-4-chlorophenol (1), various aromatic aldehydes (2a-l) and diethylphosphite (3) in toluene at reflux temperature (Scheme-1). The chemical structures of all the new compounds are confirmed by elemental analysis, IR, 1 H NMR, 13 C NMR and 31 P NMR spectral data. Compounds 4a-l exhibited characteristic IR stretching frequencies in the region 9 1191-1264, 742-758 and 3274-3404 cm -1 for P=O, P-C (aliphatic) and N-H respectively.
The aromatic protons of the two benzene rings of α-aminophosphonates (4a-l) showed a complex multiplet at δ 6.41-7.51. The P-C-H proton signal appeared as multiplet 10a at δ 4.09-4.19 due to its coupling with phosphorus and proton of N-H. The N-H proton signal appeared at δ 4.83-4.99 as doublet (J = 23.6-24.4 Hz) for the compounds 4a-c, 4h-i and 4l and as a singlet in compounds 4d-g and 4j-k. The methylene protons of POCH 2 CH 3 showed a multiplet and methyl protons of POCH 2 CH 3 showed a triplet in the region 3.79-4.09 and 1.11-1.66 ppm respectively.
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The carbon chemical shifts for P-C-H, P-O-CH 2 -CH 3 and P-OCH 2 -CH 3 in the title compounds observed in the expected region. 
Antibacterial activity
The compounds were diluted in DMSO for bioassay. Solvent control was included although no antibacterial activity has been noted for the solvent employed. Ciprofloxacin (Hi-media) controls were included to compare its activity with that of 4a-l. All samples were tested in triplicate and average results were recorded. The compounds were assayed for antibacterial activity against six registered bacterial isolates which were obtained from the NCIM ( 
Experimental Section
General Procedures. Chemicals procured were of commercial quality and were distilled / recrystallised before use. Elemental analyses were performed by the Central Drug Research Institute, Lucknow, India. IR spectra were recorded as KBr pellets or Nujol mulls on a Perkin Elmer 283 unit. General experimental procedure for products 4a-l To a stirred solution of 2-amino-4-chlorophenol (1) (0.72 g, 0.005 mol) various aromatic aldehydes (2a-l) (0.005 mol) in anhydrous toluene (15 mL) was added dropwise. Stirring was continued at room temperature for 1 h. Then diethylphosphite (3) (0.7 g, 0.005 mol) in anhydrous toluene (15 mL) was added dropwise. Stirring was continued at room temperature for another 0.5 h, later the mixture was heated under reflux for 4-6 h. After completion of reaction (monitored by TLC) and the solvent was removed under reduced pressure. The resulting residue was purified by column chromatography on silica gel using petroleum ether-ethylacetate (8:2) as eluent. The spectral and analytical data for these compounds are presented below. 
Disc diffusion bioassay
Suspension of approximately 1.5 x 10 8 bacterial cells per mL were used. In sterile normal saline was prepared as described by Forbes et al 15 and 1.5 mL of it was uniformly spreaded on Nutrient Agar (Hi-media) in 12 x 1.2 cm glass Petri dishes, left aside for 15 min and excess of suspension was then drained and discarded. For the agar disc diffusion method, the test compound was introduced onto the disc and then allowed to dry to completely saturate the disc with the test compound. Then the disc was introduced onto the upper layer of the medium with the bacteria. The petridishes were incubated overnight at 37°C for 24 hrs. Bioactivity was determined by measuring Diameter of Inhibition Zones (DIZ) in mm. The compounds 4a-l were taken as 20 and 40 µg / mL concentrations and were evaluated by disc method. Each test was done in triplicate and the mean of the diameter of the inhibition zones was calculated. Controls included the use of solvent without test compounds although no antibacterial activity was noted for the solvent employed in the test.
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Determination of minimum inhibitory concentration (MIC)
The lowest concentration (highest dilution) of the compounds 4a-l that produced no visible bacterial growth (no turbidity) when compared with the control tubes 16 MIC was determined for the compounds 4a-l. Compounds 4a-l in concentrations of 0.1-4.1 mg / mL in steps of 100 µg / mL were evaluated. Specifically 0.1 mL of standardized inoculum (1-2 x 10 7 CFU / mL) was added to each tube. The tubes were incubated aerobically at 37°C for 18-24 hr. Two control tubes were maintained for each test batch. These included antibiotic control (tube containing compounds 4a-l and the growth medium without inoculum) and organism control (the tube containing the growth medium, physiological saline and the inoculum).
